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ilCf t b<H ■ 1 3 5 0~1 4 0 OiC0«B!WtfeS. 
[0 0 8 6] 

li ^^llfffllltffii], W»M*tcj:-y»lia#«j!ilJC^S^b35sv>-; 



#2 0 02-2 108 5 6 

[0 0 8 7] 

£-tS„ r<D*§l^ »4@©jp:^^ 1 0-5 0 /im(Dmmfttf%f$. L / V^ 0 MtC 
[0 0 8 8] 

ffiJtfrKT?*fi/*U ^i$:g^t5o 10-5 0 

[0 0 8 9] 

[0 0 9 0] 

«3>^^h_Ms^iK^«. -r<z>»^ mmm^yzz hmom&iz. 10-5 

0 ^ m<DmM\Htfft£ bV\ JSJCjft'lXtt, 2 0-3 0 . i m©f6BBft^&<5. ■ 
[0 0 9 1] 

$ ft * 7 U - £ M V > 5 ■ * £ tC it , ^ ^ ^ ^ U - eft © ) w > # - 1 m £ AM > # - 

o 



O Q 



#2002-210856 

0 

^ 

[0 0 9 2] 
[0 0 9 3] 

jet*,' ^u->PP«is, K^#-^i/-Fi£> a^u^, 

[0 0 9 4] 

Z-Z.T*£$M-ty9 9 b&WtLX; La 1 _ x Sr X C o0 3 (0 - 1 = x 
[0 0 9 5] 

^±tci: y*»WJC«S S O FCft^^it^TfS, 3?IC»}#X#A 

•#a&t)tiftfbaj^^a(tA#s«s:fty#^*ii^ »*#»rtB£fcs. f lt*^ 

, r 0 J: 5 e>>l£ S O F C#ir ;i/ A° U- 9 Zift UT * 9 v 9 i£ttl& S 
O F C £#3 3tliCM^^X#A¥^t>Wt:^J^^#A¥IS#S: 

[0 0 9 6] 



o /i mtjpa* 9. n n s - s n s o 7 7 fi 



#2002-210856 ' 

#■ 

tyMZ, ^^©Sc 2 O 3 $r^t?S c SZ (&T> UScSZj 
„ •) ICtf.LTA 1 2 O 3 *V0. 5 #1-5 «fc 9fC, 4ScSZ#^A 

m> : 4 s c s zumt. m-mftmit^xmm. a 1 2 o . 3 »*», *hms^x 

[0 0 9 7] 

&V^tN _r©^tfcaftftaH#^jjf3tt«»S^S£l 0 0 O k g f /cm 2 {CT 

bT4>tfe»^SH#*«IK«fi|gi»-(«T UScSZO. 5Al^j t^Oo 
) £tf^L£ 0 Al 2 Og^*iD'*nTV^v>Ja^iH«©#«C*y^ . 

8tfc4 S c SZ&*Stt£JfctftebtJSV*fc. . 
[0 0 9 8] ' 
?fc{C, #e>tlfc4 ScSZO. 5Ai^Mt?4 S c S ZttlSttKlo^t, 1 

4 ScSZO. &A*ft*g#fttf 4 S c S Zm%£fa0XRDA & -y Zmfe 

[0 0 9 9] 

fcfc, 1MH #«*S#©*MKS***tf (2 0mmX3mm 

X4mm) JC, Hi: LT h & 1 0 0 0 "CT?*fe£ fctf) £M V\ 

1 0 0 OICflDfi^JCTfTofc. H3R>f*>i»«^©»^tt, £^-f>£ 

-^X$'(MI10 0~10MHz, #ih^^) ££»HtV\ mfeZftfr 

[0100] 

mi) 

8l^>Wa (S/cm) = (lVSmffiR (0) ) X^/t«3L ( . 
cm) V|*l*#ffi®StS (cm 2 ) . 
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[0 10 1] 

3&mfW<DWfe&, JIS R160 1 r-7 7 '>f>t55 »y>X© 
mif&Z&tklj&l icmt> 3 mm (B) X 4 mm (W) X 4 0 mm (L) 0)M 

[0 1 0 2] 

#tt*ift<0.i o oo tci3^5ili^t>te SSKfctt* 3 





3SW*(S/cm) 


(MPa) 


ISM 


1 000°C 


4ScSZ0.5A 


0.09 


1000 




4ScSZ 


0. 10 : 


650 





[0103] 

micititi, 4scszi»l^ iooo s c(c^i^li^t>#i • 

^li, 0. 1 O S/cm, 3 &m\i&m$: 6 5 OMP at'feot 3*UC*fL 

, 4ScSZ0. 5A»0i^, 1 0 0 0°C{C£tt&i^>f 

0 . 0 9 S /c m, 3 ^ffilf^tt, 1 0 0 O M P a T'&o £,„ 

4Sc SZO. 5A^M^»/i?ll^^>^«^^P«^SlC#{C^tlS3 

£i$fti?z> a tit. &mmfov>ffi&m*. *tc-jE*in?*t>fe.' 

[0 10 4] 

3 £-^&ScSZ (J^Ts r l IScSZj £V"> 0 ) , 1 0 =E;i/%tf> S c 2 O 
3 &tKl^^.%<Z)Ce'0 2 .$:^tf-S c SZ '(JWT> r 1 0 S c 1 C e S Z j t \,\ 
^ ) ,10 =t;i/%0D s c 2 o 3 &t>* 1 ^;i/%(^Y 2 o 3 Z&tS Sc S Z (J^T 

, r i o s <? i y s z j t ^ e> o ) ttw.£ { ; , ^ti-rti uses z-msfa 1 

0 S c 1 C e S ZlMtf 1 0 S c 1 Y S ZiM^«U lOOOXtCfc 

o c m^/fefe 90.0 3 — 3 0R077R 



#2 0 0 2 — 2 1 0 8 5 6. 
V&WimjX-y it«t>'f©lgli %MfeLfz 0 £ fc, 8 Y S Z £■ Jfc«S 

[0105], 

1 lScSZm 1 0 S c S ZMfill .^-i^iftf 1113©*© 
U lOSclCeS Z#$4&t>* 1 OSclYS ZMli, lOScSZ 
WtMi^Ce O 2 &tfY 2 O s fcll^LT^Lfeffe* ^tS^iCi 

[0 10 6] 

l 0 0 0°CtCSWS^-Y^>#S^^©|g a ^$:^2(C^t 
[0 10 7] 

m2] 





mmm (s/cm) 

1000°C 




11mol%Sc203-89mol%Zr02 
(11ScSZ) 


0,310 




1 0mo I %Sc 2 0 3 - 1 mo I %CeO 2 -89mo I %Z r O2 
dOSctCeSZ) 


0.343 




10mol%Sc203-1mol%Y203-89mol%Zr02 
(IQSdYSZ) 


0.304 




8mol 0 /oY203-92mol%Zr02 
( 8YSZ ) 


0. 160 


lift aa 



[0108] 

^2 (Cj:tl«, 8 Y S ZmmW<D^, 1 0 0 O'ClZ&rt&Mm^ *>mmm. 
0. 1 6 S/cmtlofc. ZtliZMb, 1 IScSZMM^, 10 

o a MJiWtf* 900^ — 3 O ^ O 7 7 fi 



#2002-210856 
0 OXHZ&WZmmj*ymnmte, 0. 3 1S/c mt'fe'J, 8YSZ» 

£ vti\\mMJ*ymwzttUtzo- mmz. loscice szi»i^ 

v 100O B Ci;£tf§i^t>WS, 0. 3 4 3 S/cmt»y, 10S 
clYSZ'MM^ 1 0 0 0"C(Cfc(j§iI^t>#t$H 0. 3 04 

[0 10 9] 

(SOFCfti^l) 

_hfBg( l>5Lt> , ia2(Cj:§^^S^^, M^MS$r 1 3 5 0°C^L, 2 B#P4 
[0110] 

f^MS^R a|0. 0 7 5g±, S 

[0111].; 

#CfC, N i O'^^fXfS) £±SB1 OS clC'eSZfc'&NitZ r 
O 2 ICSim U-feM*JfcfcT? 4 : 6 & § £ 5 IC#S U ;i/T* 2 4 mffiM 

#tf>0lC^fc 0fE£j|i&4 0 #m) Ufc. ; &V*T*, 1 3 5 0X:KX2mmm 

[0 112] , 
La 0i 8 S r 0. 2 Mn °3 C*^^'^"^ *^58) (^T r LSMj 

) £±iB8 YSZ££M*ifcT*8 : 2 £ fc£ «fc 9 iznm U 5 > . 

«»««©^0)®lC^ (J|CS*&5 0 ittin) L£„ ifcV^V 1 1 5 0 °C 



#2002—210856 

[0113] 

-f>^- (4f'Jxf 1/>^>J 3 -/I/) §:A^i^5:fflv^f MSlCtiS 
[0 1 14 ] 

?^IC. [Pd(NH 3 ) 4 ] Cl 2 • xH 2 0 (Th77>OA7^^A (II 

, Pdft!lM^lg©-tm*i:bT«PdS4{C^bT0. lmg/cm 2 ^. 
fc 0 ^fe, [Pd(NH 3 ) 4 ] C 1 2 • xH 2 OCD^il^tCoVNTti, 

[0 115] 

La 0> 8 Sr 0> 2 Co0 3 i* PUy^- 
(4<U x^b>^U £iJtl;LTX^ U -£M|gL£„ #c^75\ r^x^U 

±ihx ^ y - & ^ u m 2 5 # mffl^^i -7 > # ? h jg z&m b fe, 

[0 116] 

a±tcj:u> i^^nii, asm® 2; mfamM 

[0117] 

LT, ±IHS o FC#^;i/©#|g^fcVNT v TO^i^i: UT l 

0 S c 1 C e S Ztf)fSt>U IC 8 Y S Z £M V^fcJ^^&|^#OD#Jli{C <fc USOFC 



#2002-210856 

.[0118] • 

*>t>, HI2 ic^-tJ:'jC, S O F C#l2>il/©lllla> # V hMW^Uiri > 
#?hJi©M!jS:P t ^yi/njci: y.&#U MtC^ODP t ;* -/ $/rL©MJlC# 

(r;i/^m) «f#x (h 2 ) &t>*®Hfc#j#x (Air 

[0 119] 

H3IC, ifilifclT, Ni-10SclCeSZt->l«;hSfflV^^i: 

n i - 8 y s zv-* v v^m^m^iz^ ^>%m^mt.^±nm^.n^±m , 

M£(Dffl&$:m?o mz&V. railCNl-lO.SclCeSZt-jl'yhi 
i^^iilWS. Ni-10SclCeSZt-)l'yhj:»J^Sl: 
^CDM^Mt#ffi^> Ni-lOSclCe SZt-^7 h £;B<,^£1©1ErcD# 
[0 1 2 0] 

[0 1 2 1] 
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[0 12 2] 
[0 12 3] 

. o<D**yikMi3xizmm) , wutnjfxizmm£%zm\ imso. 2 
5o°o T-mnMmizQ^z&ATzfoumim®. r Redoxp 

tV^. ) Atf-fr-Wl/iM ? ;H£J§&£fiH\ ZniblZtttZ SOFCftM 
5 0°C/h-£?-Tofe n 

o 1 m^x/fcfc o r\ r\ — q n r n 7 7 r 



#2002-210856 



[0124] 

z$.&>fctzzm4. 5%-e&o^o -9--v;i/-9--r ^;i/(Z)tfj^-e - 

[0 12 5] 
[0 1 2 6 ] 

[0 12 7] 

\ v 

o o 9 n n s ^ s n r n 7 7 r 



#2 002-2108 5 6 



[0 1 2.8] 

^ * ommK m& 2 n § mm t <Dmmmm^mm u r nc £ u m i m 

[0 12 9] 
[0130] 

liny.*? hM##M£*iTVN£<z>t*, rfflSOFCft^t;ti/-^Hb 

? ^flsSjlT S O F C UStlfelg^JCtt, MftfttW-l'-* 

& iilSii^S < *o titi$^l»I±b, S O FC0Bi 

[0131] 
[0 13 2] 

flp*.r, 3© SO F cf t;v^t/\ 0 1^ - ^ IT^ ^ >y ^{t$HT S O F c 

o o 9 n n s — ansn77fi 



#2002-210856 



s<4ot &«a&ap# ft± u s o f c cd # isi±-r $* £ v \ ? mmtf 

[0 13 3] 

&±> &%miz&z> so vcmt Kit, m%±(Dmm'&ffi&z$Mi\'&mzmn 

•easy, Htctt, 30 so FC#t;i/^^ y ?.ffc£;ft£^cz)#m^i:-feA 0 i/- 
[03 ] IKSffti; It, N i - 1 Q S c 1C e S Zt-^ 7 hiffl^fei^ 

o < 

[07] #|§IE©-|y6WC$£ S OFC#-fe;i/©WA^^5:^bfc0 

[^#01^] 

1 «Ml3>##hJg . 
2 

3 B#«#fC« 

o /i mum 9 n n s — 3 0 R O 7 7 fi 
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4 Q%M 

6 SOFC#t;i/ 



#2 0 0 2-2 1 0 8 5 6 



can 



mm 









/)//)//)//)//)//)//>/ 















Pt g-K i(-) 



Pt 'J-K V(-) 



H2 in 



SOFC mt)l> 



Air in 



H2 out 



Pt > V > 



Pt ^ y i 



Air out 



Pt U-K Y(+) 



Pt g — K l(+) 



m«4* 9003 — 2 0Fi077fi 
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[03] 



l+J 

■R 
33 




0.0 



0.4 



0.8 1.2 

mmm (A/cm2) 



m^P«* 9 n n n - s n r n 7 7 fi 
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[04] 




O 



lUttfct 9 n n 
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[H.5]. 




n%L®m. (A/cm2) 
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[137] 



Redox2 



> 

ifTim) 

nrrnr 

-R 



Redox 1 
1.2 



1.0 

0.8 
0,6 
0.4 
0.2 
0. 0 



Redox3 



■9— ^U+K^U 




Redox4 



Redox5 



100 200 300 400 

*ff»i»m-'(h) 



500 



600 
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mm 

mm^m mmj*>mmmo. 0 7s/cm (roo ox) gi^^f 
ii7 o omp a«±®iMM«3 ©-^Btc, ttft^ttaK *>mmm o 
. 20 s/crn (i o o o°c) atom 2 mfonmn to-?-- *v b£y&%M 

®<bnMftt<DM&®£ y-j&s^«4 mmmzmmizitikmmffi 
-?• z-stittft*}) & § mmu ^yzz bmiftmmztiztmc, q%m 4 ^® 

ft? $ $ ft £ S O F C ;i/ 6 RTfZ ft £ ffl V n £ S O F C £ ~T & . 

® 1 ' 



1 



tu^x^toAn q — q r\ ^ c\ n n a 
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#ffmMc7)#^ #0 2 0 0 2 - 2 1 0 8 5 6 

^frfzg:^ 5 0 2 0 1 0 6 2 3 6 9 

. 0 0 9 4 

iff&B 4^ 7^ 2 2 0. 

. [HmHl ¥^14# 7^190 . 



1 



m^x/fc*onri q — q rv R n 7 7 £ 



#2 0 0 2-2 1 0 8 5 6 



m m a m m m m 

»J## . ( 0 0 0 2 2 1 8 3 4 ] 

1. mm^H B 1 9 9 0*£ 8 J! 9 0 

& m- mM^m^mm^mm^ i9#i8# 



1 



